Analysis of costimulation by 4-1BBL, CD40L, and B7 in graft rejection by gene expression profiles.
Recent studies affirm costimulatory blockade as a beneficial means of preventing allograft rejection. The precise molecular effects of these pathways, however, are not entirely understood. A striking example is in the costimulatory pathways, 4-1BB/4-1BBL, CD40/CD40L, and B7/CD28. Blocking any one of these prolongs graft survival, yet each operates via distinct immunomodulatory signals. To examine the mechanistic relationships among these signals, our approach was a comprehensive investigation of their molecular constituents. Using a model of heterotopic heart transplantation in mice with a costimulatory pathway deficiency, we analyzed the expression profiles of a large panel of immune and inflammatory genes using ribonuclease protection assays coupled with algorithms. We found that while graft survival was prolonged in all groups, each pathway modulates a unique profile of expressed genes. There were 19 genes, for example, with significant changes in expression compared to the control, yet none of these were similarly modulated in all three groups. Our study reveals that despite similar delays of allograft rejection, the molecular basis for this effect is distinct in all three costimulatory pathways. Furthermore, we underscore the existence of numerous molecular mechanisms affecting graft survival. This, in turn, provides crucial implications for clinical treatment post-transplant where inhibitors would be designed to target multiple mechanisms.